Virchow-Robin spaces (VRS) are extensions of the subarachnoid space surrounding perforating blood vessels entering the brain parenchyma. VRS are fluid filled, but almost virtual and only visible on MRI of the brain when dilated. Such dilations are commonly asymptomatic. In rare cases, extreme dilations can be observed; the clinical repercussions of which remain unclear. We report the case of a patient presenting symptoms of normal pressure hydrocephalus due to extreme VRS mesencephalon dilations.
SUMMARY
Virchow-Robin spaces (VRS) are extensions of the subarachnoid space surrounding perforating blood vessels entering the brain parenchyma. VRS are fluid filled, but almost virtual and only visible on MRI of the brain when dilated. Such dilations are commonly asymptomatic. In rare cases, extreme dilations can be observed; the clinical repercussions of which remain unclear. We report the case of a patient presenting symptoms of normal pressure hydrocephalus due to extreme VRS mesencephalon dilations.
BACKGROUND
Virchow-Robin spaces (VRS) are extensions of the subarachnoid space surrounding perforating blood vessels entering the brain parenchyma. 1 VRS are fluid filled, but usually almost virtual and only visible on brain MRI when dilated. Dilations of VRS are commonly asymptomatic and of low significance. Extreme dilations of VRS are rare. Diverse symptoms have been described, depending on their localisation. 2 3 Most frequently, radiological signs of hydrocephalus (with various clinical impacts) have been associated with cystic widening of VRS. We report the case of a patient presenting gait disorders and occasioning multiple falls, most probably linked with upstream hydrocephalus brought about by extreme VRS dilations.
CASE PRESENTATION
A 74-year-old man was hospitalised for repeated falls, recently complicated by rib fractures and rhabdomyolysis due to prolonged periods of post-fall immobility on the ground. The patient had a history abdominal surgery, significant especially for appendectomy and partial colectomy in the treatment of diverticulosis. Intermittent urinary incontinence had begun to appear a few months earlier, and the patient described weakness in his right leg. In addition, the patient's daughter reported that progressive cognitive decline accompanied by memory loss had been developing for about 5 months. 
INVESTIGATIONS
The results of standard laboratory tests as well as echocardiography and holter-ECG monitoring all proved normal. Functional balance exploration through platform posturography and video nystagmography showed signs of vestibular omission and high visual dependency requiring re-education. Brain MRI revealed multiple fluid-filled cavities corresponding to extreme dilations of VRS, mostly located in the mesencephalon. These were causing compression on the third ventricle responsible for upstream hydrocephalus (figures 1-4).
DIFFERENTIAL DIAGNOSIS
On brain MRI, the fluid nature was confirmed as isointense to cerebrospinal fluid (CSF) on all sequences (hypointense fluidattenuated inversion recovery, T1 hypointense, T2 hyperintense, hypointense broadcast). Subarachnoid or squamous disease (hyperintense diffusion, not fluid), a neuroglial cyst, cystic tumours (no solid component) or an abscess (hyperintense diffusion, viscosity) could all be excluded. The typical anatomic location of VRS dilations (perivascular midbrain) helps to make the distinction with arachnoid cysts (middle cranial fossa, perisellar cisterns) or chronic lacunar infarctions (basal ganglia, thalamus, external or internal capsule, ventral pons, periventricular white matter). 3 Clinically, there was no sign of infection or headache, no context of immunodeficiency pointing towards cryptococcosis. These factors all finally pointed towards the single diagnosis of VRS dilations.
With regard to the hydrocephalus, the patient presented all the symptoms of 'Hakim's triad'-the association of gait disturbances, urinary tract incontinence and cognitive disorders involving alterations of executive functions that are typical of normal pressure-or idiopathic-hydrocephalus. These symptoms strongly suggested that the hydrocephalus observed on the MRI was responsible for the clinical presentation of our patient. Furthermore, the compression of the aqueduct pictured on figure 1 clearly excludes idiopathic hydrocephalus.
TREATMENT
As the patient was initially reluctant to go through investigations, we decided to introduce a diuretic treatment by acetazolamide and to limit ourselves to clinical and radiological observation. After a year characterised by failing sight with repeated falls, however, further support was proposed and accepted by the patient. An evacuation of 30 mL of CSF via lumbar puncture was performed, leading to swift amelioration of gait and balance. An improvement of cognitive functions was also obtained. Given these encouraging results, an indication of ventriculoatrial shunt was revealed, preferred to ventriculoperitoneal derivation given the history of abdominal surgery. The patient agreed to undergo an operation.
OUTCOME AND FOLLOW-UP
Immediate outcome after surgery was positive, despite a tendency towards hyperdrainage needing pressure adjustments on the valve. One month later, the patient presented with intense headaches, myoclonia of the head and neck, and dysarthria. CT-scan revealed signs of hyperdrainage with ventricular collapse and a subacute subdural haematoma of the left hemisphere. Surgeons proceeded urgent drainage of the subdural haematoma with the twist-drill technique and valve replacement.
The patient is currently in the rehabilitation ward with a good clinical evolution on gait and cognitive functions.
DISCUSSION
VRS are virtual spaces surrounding short sections of perforating blood vessels as they enter the brain parenchyma. 1 They are extensions of the subpial space, which is distinct from the subarachnoid space. 4 5 Depending on their localisation, dilated VRS may be categorised according to three types: type I, which can be observed along lenticulostriate arteries towards the basal ganglia; type II, which are located in the cortex following the path of the medullary arteries; and type III, which are situated in the midbrain, surrounding the arteries from the diencephalon-mesencephalon junction. 1 3 6 This latter type corresponds to the diagnosis of our patient. An alternative classification was established by Poirier et al neuropathological criteria (lacunas). This approach also classifies our case as type III. Certainty of diagnosis can be confirmed by MRI. 8 VRS dilations appear as fluid-filled cavities, isointense to CSF (ie, T1-hyposignal and T2-hypersignal). The commonest localisations are in the inferior third of the basal ganglia, in the mesencephalon, or in the hemispheric white matter in the subcortical regions of the convexity. [8] [9] [10] Although dilations of VRS are often noticed on brain MRI, dilations as extreme as those observed in our case have rarely been reported. 2 11 12 Poirier et al 7 were the first to describe cognitive decline with similar cerebral lesions, presented in that instance by a 54-year-old patient. We can note that, for our patient, Alzheimer disease's biomarkers were found to be normal.
VRS dilations are most usually small and asymptomatic. As such, they are viewed as non-pathological anatomic variations. Dilations exceeding 2 mm are more common among the elderly, and generally associated with microcirculation alterations and subcortical atrophy. 2 13 They may also be linked with cognitive decline, 7 14 or strokes. 15 Hydrocephalus appears to be the most frequent indicator of extreme VRS dilations, sometimes associated with local signs of cranial hypertension. 2 6 9 The causative factors for VRS dilations are unclear. 16 Several hypotheses have been put forward, including structural anomalies in blood vessel layers, focal arteritis, 7 pulsating increase in CSF pressure, and accumulation of cerebral interstitial fluids. 4 5 17 Impairment of the ventricular system's drainage capacities has been suggested as a possible mechanism for progressive increase in VRS dilations. 18 Conversely, other authors consider these VRS dilations as a cause of hydrocephalus, due to local compressions altering CSF circulation and absorption. By reference to previously reported cases, the effects of surgical treatment (notably ventricular shunting) have been variable. Some cases record a diminution, while others a persistence of the VRS dilations. 6 19 Treatment for symptomatic VRS dilations is not codified, and depends on the type as well as the localisation of the lesions. No specific management or monitoring is needed for minor dilations, even if they are numerous. 6 Important dilations often require surgical treatment, especially in cases of badly-tolerated symptoms of cranial hypertension. 20 Third ventriculocisternostomy is more commonly proposed than ventriculoperitoneal shunt. According to a recent meta-analysis, both methods are acceptable, but third ventriculocisternostomy is probably preferable. 21 Learning points ▸ Virchow-Robin spaces (VRS) are virtual spaces surrounding the vessels in the cortex. ▸ Giant VRS dilations are rare entities. ▸ Hydrocephalus appears to be the most frequent indicator of extreme VRS dilations, but stroke or dementia can be observed. ▸ Neuroimaging enables these anomalies to be identified, with confirmation of diagnosis performed by MRI. ▸ The therapeutic management is not codified. It depends on the type and location of the expansion of VRS. 
